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that the effect of three turns of three times the radius is the same as that of the single (urn,
Now when the ratlins is doubled the length of eaeh turn is floubled hut the number <»f funn is a No doubled, thus the length of the are in whieh the run-en? flows is increased four-fold, or by --, so when the radius is increased .'I time:; the length of the are is increased ',* or .'!- times.
Hence if we suppose the magnetie force to vary as the length of the. are, and this t-< reasonable, for each small element of the arc must, it. is clear, eonirilujte equally tn (he foree, it must also vary inversely as the s.juare of th»> radius. Thus the force will vary as / /•-'.
157. Commutators. in evprriineufs with elrrfrie cnrnuits it is often de>srah!e io re\rr-f* tin4 dirertion of a current in one part of a eirenit without altering the Ijjil.h-rv cioniH^xions. This is done l»y mean^ of a eomniutator. Oiu» convenient form of commutator i-, h*'un in Fig, K>U.
rrhe battery vure-, are i-otuKH-h-il to ,1 and <', thr eiivuit in whieh thr eui'rent K to he rrv.-i ..i-d to // ;in,i /;.
Two pieees of ."-toitt eoj.pi'r \\ in- or rod an* h«'nt as sh<5Wn in the figure and i-Mhi.ei-tni fM nn lUMilaf juir handle. Th(i four eiuls of the rod > lit into i|,*- m«-reurv eup, ]ui«l thus A run !«• eunnrrt*-d to // ,u*d r to //, wfu!*-' by pb.-in^ the, rods in the meivtiry «'iip, \\ifh ihrir l«'ij^ih, \n ri^ht